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Results of Testing Fifteen Glycol Ethers in a
Short-Term in Vivo Reproductive Toxicity
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Fifteen glycol ethers were investigated for their potential to cause adverse reproductive toxic effects
using an in vive mouse screening bioassay. Pregnant mice were orally dosed once per day on days 7 through
14 of gestation at concentrations causing 0 to 41% maternal mortality. Reproductive endpoints included pup
survival in utero (percent of live litters/pregnant survivors), pup perinatal and postnatal survival (number
of live pups per litter, number of dead pups per litter, and pup survival to 2.5 days of age), and pup body
weight statistics (weight at birth and weight at 2.5 days of age).

The study was conducted in two phases: a dose range-finding phase using nonpregnant female mice, and a
definitive reproductive phase using time-mated mice. The range-finding phase sought te identify, for each
chemical, the maternal LD,, as the target dose. However, based upon reproductive phase results, such an
exact dose was impractical to achieve. Thus, a range from the LD, to the LD,, was considered a sufficient
challenge dose that would not affect results due to high mortality, i.e., greater than the LD,,.

Glycol ethers were assigned to groups having different priorities for further testing based upon whether a
sufficient challenge dose was administered and the degree of effects recorded for each chemical. These
groups and chemicals are: (a) very high priority, triethylene glycol dimethyl ether (triEGdiME); (b) high
priority, ethylene glycol (EG), ethylene glycol monomethyl ether (EGME), ethylene glycol monocethy) ether
(EGEE), ethylene glycol diethyl ether (EGdiEE), and diethylene glycol monemethy! ether (diEGME); (¢)
middle to high priority, ethylene glycol dimethyl ether (EGdiME) and diethylene glycol dimethyl ether
(diEGdiME); (d) middle priority, ethylene glycol monobutyl ether (EGBE), diethylene glycol (diEG),
diethylene glycol diethyl ether (diEGdIiEE) and triethylene glycol (triEG); (e) low priority, diethylene
glycol monoethyl ether (diEGEE) and diethylene glycol dibutyl ether (diEGdiBE). Diethylene glycol
monobutyl ether (AiIEGBE) was not administered at a sufficient challenge dose and should be repeated.

NIOSH does not regard these results as appropriate for labeling a compound as safe or unsafe. Instead
they are suggestive, when considered along with other information on each chemical, of the urgency with
which these chemicals should he considered for more detailed conventional testing.

Introduction

Conventional reproductive testing is expensive, in-
volves complex scheduling, and requires the commit-
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ment of highly trained personnel. These intricate
requirements, coupled with the existence of a large
number of compounds that lack reproductive toxicity
information, have created an urgent need for rapid,
inexpensive methods of screening chemicals for
reproductive toxicity. With this in mind, the National
Institute for Occupational Safety and Health (NIOSH),
in conjunction with the National Toxicology Program
(NTP) in 1981 began to evaluate an in wivo screening
test developed by Chernoff and Kavlock (7). For this
test, pregnant mice are treated during organogenesis
with high doses of the test chemicals. Females are then
allowed to deliver their litters and the number of
live-born pups, their birth weight, and growth and
survival to 2 to 3 days of age are monitored. While the
test is not appropriate for labeling a compound as safe
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Table 1. Glycol ethers investigated.

Formula

Glyeol Structural Empirieal Purity, % Contractors®
Ethylene glyeol (EG) HO-Et-OH C.0:H, 99+ Inveresk
Ethylene glycol monemethyl ether (EGME) Me-0-Et-OH C;0,Hg 99 Bioassay
Ethylene glycol dimethy! ether (EGdiME) Me-0-Et-0-Me C,.0:Hy, 99+ MESA
Ethylene glycol moenoethyl ether (EGEE) Et-0-Et-OH Cs0.H,4 99 Bioassay
Ethylene glycol diethyl ether (EGdiEE) Et-0-Et-0-Et Ce0.H,, 95 Borriston
Ethylene glycol monobutyl ether (EGBE) Bu-0-Et-OH C0.Hyy 99 Bioassay
Diethylene glyeol (diEG) HO-Et-0-Et-OH Ci0:Hp 97 Inveresk
Diethylene glycol monomethyl ether (diEGME) Me-O-Et-0-Et-OH Cy0:H,» 99 Bioassay
Diethylene glycol dimethyl ether (diEGdiME) Me-O-Et-0-Et-0-Me 603H 4 99 MESA
Diethylene glycol monoethyl ether (AiIEGEE) Et-O-Et-0-Et-OH CeOzH,, 99+ Borriston
Diethylene glycol diethyl ether (diEGdiEE) Et-0-Et-0-Et-O-Et CaOsH,, 98+ MESA
Diethylene glycol monobutyl ether (diEGBE) Bu-0-Et-0-Et-OH CgOsH, 99+ Borriston
Diethylene glycol dibutyl ether (diEGdiBE) Bu-0-Et-0-Et-0-Bu Ci205Hyg 99+ Inveresk
Triethylene glycol (triEG) HO-Et-0-Et-O-Et-OH Ce0,H,, 99 Borriston
Triethylene glycol dimethyl ether (triEGdIME) Me-0-Et-0-Et-0-Et-0-Me Cy0H, 5 99 MESA

*Biossay = Bioassay Systems Corporation, 225 Wildwood Avenue, Woburn, MA 01801; Borriston = Borriston Laboratories, Incorporated,
5050 Beech Place, Temple Hills, MD 20748; Inveresk = Inveresk Research International Limited, Edinburgh EH21 7TUB, Scotland; MESA =
Minority Enterprise Service Associates, 1156 South State, Orem, UT 84057.

or unsafe, it may serve to generate data useful in
establishing priorities for conventlonal testing, It may
also be useful for rapidly surveying structure-activity
relationships. As part of the NTP evaluation of potential
reproductive toxins, four contracts were awarded hy
NIOSH under which a total of 30 chemicals were tested.
Fifteen of the chemicals were glycols or glycol ethers
and the results of those tests are summarized here. Of
these 15, three contractors tested 4 chemicals each and
one contractor tested the remaining 3 (see Table 1).
None were tested in more than one laboratory.

Methods

All contractors used CD-1 mice purchased from
Charles River Breeding Laboratories, Inc. (Wilmington,
MA) throughout these studies. Chemicals were eval-
uated in two phases: a preliminary dose-finding study in
nonpregnant mice followed by the reproductive phase
using time-mated females. In both phases chemicals
were evaluated in blocks of two to four chemicals with a
shared concurrent vehicle control group. Some blocks
included only glycols, others included other chemicals.
Only data on glycols are reported here. Chemicals were
provided to contractors by NIOSH and were tested in
blind, with the chemicals identified by an arbitrary code
number. Table 1 summarizes the glycols tested and their
abbreviations, structural formulas, ehemical purity and
the laboratories that performed the investigations.
diEGdiBE was administered in corn oil due to its
insolubility in water. Distilled water served as the
vehicle for all other glyeols tested. Dosage was by oral
gavage in all instances.

The dose range-finding study was conducted at 5 dose
levels using ten mice, 6 to 8 weeks old, per treated or
control group (except for diEGBE and JEGdiEE

where the mice were 60 to 80 days old”). Upon receipt,
mice were weighed and marked for individual identifi-
cation, then formally randomized to treatment groups.
Mice were group-housed, five per cage, throughout the
range-finding study. Standard laboratory rodent chow
and untreated tap water were available ad libitum.
Bedding of a type known not to induce microsomal
enzymes was changed as needed or at least once per
week, Oral doses were administered once daily for 8
consecutive days using a constant dose volume of 10
mL/kg body weight. Body weights were recorded on
days 1 and 8 of the dosing period and on days 4 and 8 of
an 8-day post-dosing observation period. Group mean
or individual body weights taken on the first day of
dosing were used to calculate treatment volumes over
the entire 8-day dosing period. Survivors were sacrificed
immediately following the last weighing on the &th
post-dosing day. All mice that died before that time
were necropsied for evidence of dosing error as a cause
of death. Based on the results of these dose-finding
studies, the estimated LD,, dose was selected for the
reproductive phase.

Reproductive studies were conducted in time-mated
CD-1 mice, 6 to 8 weeks of age, orally dosed on days 7 to
14 of gestation (day 1 of gestation is the day on which a
copulatory plug is observed). Mice were received on or
before day 5 of gestation. On day 5 they were weighed
and marked for individual identification, then formally
randomized to treatment or control groups of 50 mice
each. Test chemicals were administered at a single dose
in a constant volume of 10 mL/kg body weight. Maternal

*Because of the demand placed upon the single animal supplier by
all four contractors, the initial requirement to use 60- to 80-day-old
mice was changed. This change required the use of the more readily
available 6- to 8-week-old mice.






